Thin films of the perfluorinated phthalocyanines F 16 PcVO and F 16 PcCu were grown on insulator substrates by physical vapor deposition under high vacuum conditions to study their growth and electrical properties, analyzing them as possible candidates for n-type channel materials in organic field effect transistors. As insulator substrates, mica, amorphous SiO 2 , poly(styrene), poly(vinylchloride), poly(vinylcarbazole), poly(methylmetacrylate) and poly(vinylidenefluoride) were chosen, offering chemically different interactions with the molecules, degrees of order, and tribological characteristics. Optical absorption spectroscopy was used to analyze the alignment of the molecules relative to the substrates and the electronic coupling to adjacent molecules in the films. Electrical conduction measurements served to analyze the electronic coupling of the molecules parallel to the insulating substrates and to discuss the growth mode of films. Atomic force microscopy and scanning electron microscopy were chosen to study the morphology of the films. An inclined orientation at an average surface angle between 58°and 86°dependent on the different substrates was found for both F 16 Pc. In particular, on mica, thin conductive channels of the organic n-semiconductors could be formed at an average film thickness well below 10 nm at conductivities of up to 1.3 × 10 −2 S cm −1 . Conductive channels could also be formed on the different polymer substrates at, however, at least an order of magnitude smaller conductivity. Before these layers were formed on the polymers, semiconductor material diffused into the polymer substrates, dependent upon the substrate temperature during deposition relative to the glass transition temperature of the polymers. An influence of the viscous state of the polymer substrates was also seen on the intermolecular coupling detected in optical spectra. Based on these results, implications for the applicability of F 16 Pc as organic n-channels in organic field effect transistors are discussed.
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I. INTRODUCTION
Organic n-channels for organic field effect transistors (OFET) are sought to allow the construction of complementary logic circuits with already quite well established p-channel OFET on the basis of, e.g., pentacene or conducting polymers. [1] [2] [3] Substituted phthalocyanines are promising candidates as n-channels 4 since their electronic levels can be shifted in a wide energy range by appropriate substitution leading to electron-withdrawing ligands with heteroatoms as, e.g., in tetrapyridotetraazaporphyrins or with electron-withdrawing substituents like chlorine or fluorine atoms. 5, 6 The films can be prepared by physical vapor deposition (PVD), allowing a good control of film homogeneity and film structure.
Due to the strongly stabilized electronic -system, 5, 6 films of F 16 Pc are obtained in a partly reduced state and hence show n-conducting characteristics when prepared under high vacuum conditions. 6, 9, 11 Although present in small quantities, the rest gas (<10 −3 Pa total) in the vacuum chambers is suitable to establish this equilibrium and hence led to the desired n-conducting character of the films.
Phthalocyanines (Pc) in general 7, 8 and F 16 Pc in particular are well suited for growing highly crystalline films on appropriate substrates. [7] [8] [9] [10] [11] [12] [13] It was often observed that Pc with additional axial ligands at the central metal atoms leading to a pyramidal molecular shape also led to a high tendency for a crystalline growth. 8 If single crystals were used as substrates, epitaxial relations of the growing organic films with the substrate crystal [organic molecular beam epitaxy (OMBE)] could be established under appropriate conditions. [7] [8] [9] Following this strategy, epitaxial growth of the pyramidal vanadium-oxo complex of the perfluorianted phthalocyanine (F 16 PcVO) was obtained on alkali halide (100) surfaces, detected by electron diffraction in grazing incidence (RHEED) at thin films in the monolayer range. 13 A uniform coupling of the chromophores in the films was detected in a very narrow optical absorption band. 8, 13 The crystal structure was maintained also for thicker films as proven by electron diffraction in transmission (TED).
14 When analyzed by electrical conduction measurements, however, a rather high average film thickness was needed to establish conducting pathways parallel to the insulator surface.
14 At further deposition, the percolation characteristics of pathway formation was detected, clearly showing the island growth characteristics of such films. 11 A morphological analysis by atomic force microscopy (AFM) or by transmission electron microscopy (TEM) confirmed this conclusion. Islands were detected that, under conditions of a high molecular mobility on the substrates (low deposition rate at high substrate temperature), could grow towards micrometer-sized single crystals. Despite a highly ordered growth and well-defined chromophore coupling, such films were inappropriate as conducting channels due to their island growth characteristics, mainly triggered by areas of high step edge density on the substrates. 13, 14 Pc with divalent central metals is characterized by a planar molecular geometry, showing a high tendency towards aggregate or island formation, typically less ideal for growing layered films or OMBE structures beyond a few monolayers. 8, 15, 16 In the case of F 16 Pc, however, complexes of divalent central metals led to the formation of films that may be of technical relevance. 4, [10] [11] [12] Films of F 16 PcCu and F 16 PcZn, for example, provided ultrathin conductive channels already in the monolayer range when deposited on amorphous SiO 2 , which might already be interesting in OFET structures. 4, 12 From measurements of the optical absorption at these films, it was concluded that the molecules stand upright on SiO 2 , 14 as also found independently for F 16 PcCu on SiO 2 , MgO, and Al 2 O 3 by detailed ellipsometry and x-ray diffraction. 10 In this paper, an approach is presented that combines the two above strategies, a single-crystalline substrate as director of crystal structure in the growing organic thin film and a smooth substrate to avoid high densities of crystallization seeds. The mostly oxygen-terminated a/b plane 17, 18 of a sheet silicate (muscovite, mica) was chosen as a model surface to probe this approach. Amorphous SiO 2 was used for reference purposes. As alternative smooth substrates, without, however, any preferred crystal order, polymer films were studied. Aside from the fundamental interest in this comparison, polymers are technically relevant insulators because of their facile preparation and in view of all-organic OFET structures without the need of any inorganic material and allowing a uniform production technology for all layers in an OFET structure. Poly(styrene) (PS), poly(vinylchloride) (PVC), poly(vinylcarbazole) (PVCz), poly(methylmetacrylate) (PMMA), and poly(vinylidenefluoride) (PVDF) were chosen as commercially relevant examples, offering high dielectric constants, a large variety of chemically different interactions with the molecules, and a different degree of interchain order, also reflected in the viscoelastic characteristics.
As organic semiconductors, the planar F 16 PcCu and the pyramidal F 16 PcVO were investigated. These two have been shown to allow a quite broad variety of chromophore orientations relative to a given substrate and among the molecules in the film, and both have been shown to provide quite extended ordered domains. 4, 10, 13, 14 Optical absorption spectroscopy at the films was used to analyze the alignment of the molecules relative to the substrates and the electronic coupling to adjacent molecules in the films. AFM and scanning electron microscopy (SEM) were chosen to study the morphology of the films and electrical conduction measurements served to analyze the charge transport in the molecules layers along the substrates and to discuss the growth mode of films. The electrical and morphological characteristics of the obtained materials were discussed in view of their applicability as semiconducting n-channels in OFET.
II. EXPERIMENTAL
Mica was purchased in "Muscovit ultraclean" quality from Plano, Germany. Fused silica substrates were purchased at Menzel Gläser, Germany and used as model surfaces for amorphous SiO 2 . The oxidic surfaces were rinsed in an ultrasonic bath by acetone, ethanol, and deionized water before they were introduced to the deposition chamber. KBr was purchased from Dr. W. Schrader Kristalloptik, Germany as single-crystalline rods and fresh surfaces were cleaved at air prior to each experiment. The polymer films of PS, PMMA, PVC, and PVCz were prepared by spin-coating from solutions of technical samples in methylcyclohexanone (p.a. FLUKA) on an indium tin oxide (ITO) substrate (Flachglas, Germany). Films of PVDF were prepared by thermal decomposition of PVDF in a crucible, evaporation of the fragments, and re-polymerization on the substrate, a process characterized as a chemical vapor deposition but performed in analogy to PVD at a pressure of 10 −3 Pa and an evaporation rate of 0.5 nm/min on a glass support. The thickness of these films was determined as 110 nm, and the film thickness of the spin-cast polymer films was determined as 270-300 nm (PMMA, PVCz), 600 nm (PVC), and 700 nm (PS), all by using a Dektak profilometer.
F 16 PcCu was obtained from Aldrich, F 16 PcVO was synthesized as described. 19 Both compounds were purified by temperature gradient sublimation in a three-zone oven (Lindberg). Thin films of the semiconductors were then prepared by PVD under high vacuum conditions (maximum pressure 10 −3 Pa) at an evaporation rate of 0.3-0.9 nm/min. The deposited amount was determined by measuring changes in the resonance frequency of a 6 MHz quartz microbalance (QCM; Conrad Electronic, Germany) by means of a HP 5131 A. Since the geometry of the arrangement had been calibrated in earlier experiments, the deposited amount was determined from the optical absorption of films dissolved in chlorobenzene when compared with standard solutions. The amount of material is given in terms of the average film thickness based on a density of the materials of 2.15 g cm −3 , calculated from crystallographic data of F 16 PcVO. 13, 14 Optical absorbance spectroscopy was performed in situ during the film growth with a light beam perpendicular to the substrate surface using a diode array spectrometer, Ocean Optics PC 2000 with a tungsten lamp HL 2000 LL, which was coupled to the deposition vacuum chamber with optical fibers. To heat the substrates during optical analysis, they were mounted on ITO-coated glass, which was used as a transparent uniform resistive heater. To discuss the orientation of the chromophores relative to the substrate planes, spectra were integrated to obtain integral absorption coefficients ⑀ int . An error margin of ±5% was considered, mainly caused by a possible error in the amount of deposited material. After deposition and optical analysis, the films were characterized ex situ by AFM (MT-MDT Smena A) in resonant mode and by SEM (Zeiss DSM 940).
For the electrical measurements on glass and mica, two gold electrodes 3 mm wide, 8 mm long, and 80 nm thick, were vapor-deposited on the substrates at a distance of 2 mm prior to film deposition. The electrical conductance was measured at an applied field of 50 V cm −1 by an electrometer (Keithley 610C) connected to a personal computer with an A/D converter (Voltcraft M4650CR). The temperature was monitored by a digital multimeter (Voltcraft 350E), using Pt100 calibrated temperature resistor probes (Heraeus). On the polymer substrates contact electrodes were manually deposited from an aqueous suspension of PEDOT-PSS (Bayer AG, Germany) on top of the polymer before deposition of the organic semiconductor to avoid short-circuits to ITO often observed during metal evaporation on the polymer films. For the measurements on the polymeric substrates, the temperature was computer-controlled using a programmable power-supply (Grundig PN 300) and a digital multimeter (Keithley DMM-2000, 10-channel-card) to monitor a Pt100. To measure the current during film growth a picoammeter with built-in power supply (Keithley 487) was used and all data were processed by a TestPoint routine.
III. RESULTS AND DISCUSSION

A. Intermolecular coupling and orientation relative to the transport direction
The growth of F 16 PcVO was studied in detail since in earlier experiments we obtained a large variability of crystal structures of this molecule in thin films and bulk phases dependent upon initial interaction of the first monolayer established on a given substrate.
14 Figure 1 (a) shows a collection of spectra of this molecule on mica compared with a spectrum as typically obtained on amorphous SiO 2 (glass). Under most conditions, spectra were observed on mica that showed the same spectral characteristics [ Fig. 1(a) ] and also widely the same integral absorbance of the films (Table I) as those on glass. The spectral characteristics showed a uniform chromophore coupling of the molecules in these films as also characteristic for the "herringbone" or "slipped-stack" ␣-crystal structure of unsubstituted Pc. 20 These characteristics are very much unlike the dominant head-to-tail coupling observed for the epitaxial films of F 16 PcVO on, e.g., KBr leading to an intense absorption band at 760 nm. 13 Parts of such an orientation might be superimposed in the spectral characteristics observed for films on mica deposited under conditions of a high molecular mobility, i.e., high substrate temperature and low deposition rate, but the spectral characteristics observed under these conditions with strong contributions around 830 nm speak for a third structure, similar to the phase II of PcVO observed under similar conditions. 21, 22 From the values of the integral absorbance listed in Table I , the average surface angle between the molecular plane and the surface ( ‫ס‬ 0°for parallel, ‫ס‬ 90°for edge-on orientation) was calculated. If the orientation of the F 16 PcVO chromophores parallel to the substrate ( ‫ס‬ 0°) in the epitaxial films on KBr confirmed by a number of independent experiments was taken as a reference value and correlated with the highest integral absorption coefficient ⑀ int (0°) ‫ס‬ 2.7 × 10 11 mol −1 cm −1 s −1 found in that case, the experimental values of the integral absorption coefficient ⑀ int listed in Table I can be used to calculate the average surface angle based on the direction cosine
14 The corresponding values of are also listed in Table I . Rather large errors are resulting from the fact that a margin of ±5% has to be considered for both, ⑀ int () and ⑀ int (0°). For F 16 PcVO on glass and mica, a constant average orientation almost edge-on ( ≈ 75°) is found, again in clear contrast to the parallel orientation ( ‫ס‬ 0°) found in the epitaxial films on, e.g., KBr.
13 Figure 2 shows spectra of F 16 PcVO thin films deposited on PVCz monitored in situ by ultraviolet-visible (UV-vis) spectroscopy. This spectral series serves to demonstrate that in spite of quite contrasting spectral characteristics on the different substrates and conditions investigated, during growth of a film, the chromophore coupling and orientation relative to a substrate were found to occur in a constant way. No changes in the band positions, shape, or relative intensity were observed. Once a structure is defined by initial interaction with a given substrate, this structure triggers the film structure Determined at the maximum film thickness; in parentheses is interpolated to the point of changing slope in cases of combined growth (see discussion of Fig. 3 ).
also during its further growth. This observation points to a strong polymorphism of F 16 Pc, probably caused by a relative small lattice energy as also seen in a rather low sublimation temperature when compared with other pigments. 11, 12 The interesting aspect from a materials point of view lies in the fact that one of the polymorphs that shows optimum interaction of chromophores for a given task of the film can be chosen by external conditions during deposition of the first monolayers and is then defined for the whole film; it is even stable under heat treatment. Surprisingly, for F 16 PcVO there is no single bulk structure that would dominate for thicker films or following heat treatment. Either the polymorphs are of similar lattice energy, or the activation energy of their conversion is too high to be reached under the present experimental conditions. On the other polymers, similar spectral characteristics of F 16 PcVO were found pointing toward growth in a structure of the Pc ␣-crystal structure type. Also, the average orientation relative to the substrate was found quite constant (Table I) and an orientation almost edge on ( ≈ 75°) was established as discussed above on the Si-oxidic substrates glass and mica.
Despite different spectral characteristics found for F 16 PcCu, the same general conclusions can be drawn for the growth of films on the Si-oxidic mica and glass surfaces compared with the results on alkali halides. The spectral characteristics in Fig. 1(b) uniformly point to an intermoleclar coupling as in the Pc ␤-crystal structure, which is similar to the ␣-structure but is characterized by a larger relative slip of adjacent molecules in each stack of molecules and a smaller interstack distance. 20 This interpretation is consistent with a detailed ellipsometry study of F 16 PcCu on sapphire. 23 As in the case of F 16 PcVO, we observed quite different spectral characteristics for F 16 PcCu on alkali halide (100) surfaces with spectral features typical for an ␣-herringbone structure.
14 Also, the integral absorbance of F 16 PcCu films was found considerably smaller in the present depositions on glass and mica, showing an increased surface angle (Ref. 23) relative to the depositions on alkali halides where also for F 16 PcCu an almost parallel orientation was found. 12, 14 There was, however, a significant difference detected among the films of F 16 PcCu on glass or mica. Whereas for F 16 PcVO an almost constant value of ≈ 75°was found on both substrates, F 16 PcCu gave a significantly decreased value of down to ≈50°on mica speaking for a more inclined average orientation of the molecular plane towards the substrate plane. This change in absorption intensity is consistent with the observed spectral change toward a ␤-like crystal structure. An almost edge-on orientation of the molecules relative to the substrate in all these cases indicates flat-lying stacks parallel to the substrate. If the molecules are more inclined towards the stacking axis in the ␤-versus ␣-like structure as seen from the spectral characteristics, this can lead to a more inclined orientation also relative to the surface and hence an increased integral absorbance.
B. Growth mode of films, electrical transport parallel to the substrate surface
Unsubstituted phthalocyanines often show a strong aggregation tendency and often grow in islands rather than layers on many substrates. 8, 9 Even if a rather strong interaction exists between the first monolayer and the substrate, subsequent growth of films typically leads to island formation in the bulk structure. A true layered growth mode represents an exception for this class of materials. It was therefore considered a good progress to establish a Stranski-Krastanoff (layer plus islands) growth mode for F 16 PcZn and F 16 PcCu on amorphous SiO 2 , either microstructured or in a macroscopic electrode gap, leading to the formation of ultrathin conductive channels. 11, 12 For F 16 PcCu, this mode was also widely found on the alkali halide (100) surfaces.
14 For F 16 PcVO, however, which had shown the highest degree of crystallinity on these surfaces, clear island growth was observed. 13, 14 In Fig. 3 is depicted the current measured during the deposition of F 16 PcVO on PVC, mica, and KBr as examples for the three strongly differing observed growth modes. For F 16 PcVO on KBr, an equivalent of more than 15 nm average film thickness was needed to provide first conduction pathways. Their number then increased during subsequent deposition in an almost quadratic behavior characteristic for the percolation of islands towards conduction pathways. 11 Only beyond the presently reported thickness range a linear behavior followed, characteristic of three-dimensional growth of the preformed pathways. 11, 14 On mica, a strongly contrasting behavior was observed. As found before for F 16 PcZn and F 16 PcCu on other substrates, 11, 12, 14 the observed current increased almost instantaneously at the beginning of the deposition. Already in the monolayer-range, a conductive channel was formed. The current increased further but already saturated at an average film thickness of 5 nm before it then decreased to reach a plateau value at a current that was also characteristic of the conduction of about a monolayer. Such a behavior is characteristic for the formation of an initial layer that starts to grow further toward a film of 2-3 monolayers. 12 Beyond this range, however, this growth mode collapsed and instead of the formation of more pathways, the current decreased indicating not only that the deposited material did not form further pathways and was deposited in isolated islands. Further, however, even pathways already present at thinner films were consumed in this process of island formation. Such a behavior is characteristic for the growth in a Stranski-Krastanov growth mode, where an initial layered growth is followed by subsequent island formation, even under partial consumption of parts of the already deposited layers.
11
A third hitherto unreported growth mode of perfluorinated phthalocyanines was observed when F 16 PcVO was deposited on the PVC or PVCz. The general characteristics were identical for films deposited on these two polymers. A sigmoidal dependence of the current on the average film thickness was measured as shown in Fig. 3 for the growth of F 16 PcVO on PVC. Aside from a fluctuation of the current caused by a small step in sample temperature around 10 nm average film thickness, the current started to increase in one step at an average film thickness of about 15 nm, considerably larger than observed before in the cases of combined growth. Following this step, the current saturated. The behavior can perhaps be best described as a "delayed" combined growth since a conductive layer had formed also in this case, but shifted (delayed) on the thickness axis. The initially deposited material either was deposited in inert islands separated so efficiently that no contribution to pathway formation was provided, or this part of the pigment molecules diffused into the polymer matrix, was dissolved and therefore did not contribute. A systematic increase in the extent of delay (shift on the thickness axis) in the layer formation was detected for films deposited at increased temperature, both on PVC or PVCz (Table III) . This observation pointed toward a significant role of the polymer viscosity during deposition of F 16 PcVO. Although still below the glass transition temperature and therefore in the solid state, the mobility of polymer chains can be expected to increase at increasing temperature. For PVCz at lower temperature, however, the layer was still formed at a quite small average film thickness. A larger delay was detected for films grown on PVC when compared with films grown on PVCz, consistent with the lower glass transition temperature of PVC and hence an increased mobility of polymer chains in PVC in the investigated range of temperatures.
C. Electrical characteristics of films
When the films of F 16 PcVO and F 16 PcCu grown on glass or mica at different temperatures were compared (Table II) it turned out that films of F 16 PcCu consistently showed a higher conduction of the final films under comparable conditions but films of F 16 PcVO provided more ideal conductive layers since the current increased at smaller average film thickness. Mica clearly was a better substrate for the preparation of conductive layers. For both F 16 Pc, the conduction started at a smaller average film thickness on mica, and a higher conduction of the final film was reached. In particular, the specific conductivities calculated for the conductive initial layer reached values significantly higher than the bulk values and the values for the channels on mica were magnitudes of order higher than for the comparable channels on amorphous SiO 2 . Although still comparable for the films of F 16 PcVO, the activation energy of conduction was found significantly lower for F 16 thin conductive layers on mica at a significantly decreased activation energy is considered, we can summarize that the use of mica as a substrate high in crystallinity and low in defect density indeed led to the growth of more ideal layers. As far as it can be concluded from the present experiments, a low defect density on the substrate presumably led to a small concentration of grain boundaries in the film. Further, F 16 PcCu molecules grew cofacially on mica stacked almost vertical to the substrate as concluded from the optical spectra. This combination obviously provided the desired highly conductive thin channels. For the films of F 16 PcVO on PVC, the final films after deposition of an equivalent of 47 nm film thickness showed an appreciable conduction. The specific conductivity also reached the range measured on mica and clearly passed the values on glass. This finding is remarkable, in particular since again a conductive channel considerably thinner than the average film thickness based on the deposited amount has to be assumed. An interesting potential of standard polymers as substrates for the deposition of ultrathin organic semiconducting channels is thereby indicated. The present contact preparation, however, clearly needs further optimization as can be seen from the missing values for the conductivity on PVCz-the present PEDOT electrodes quickly peeled off after some time of the deposition and during temperature-dependent studies. Therefore no values are given for these films in Table III .
D. Morphology of thin films
The growth characteristics as concluded from the conduction measurements during deposition were supported by the morphology of the final films measured by AFM at air. Figure 4 shows the results for 47 nm films of F 16 PcVO measured on glass or mica at different temperatures. Islands of material that do not contribute to the conduction along the film were clearly seen, in particular for the films deposited at lower temperatures. Between these islands, a continuum of smaller particles was detected, also granular in character. The island formation as concluded above from the conduction was thereby confimed. For higher deposition temperatures, the size of particles increased in average, and ordered domains were formed on both substrates. An increased degree of order in the organic films at higher temperatures is thereby indicated, which could have led to the increased conductivity at slightly decreased activation energy as measured for F 16 PcVO on mica (Table II) . Nevertheless, quite rough films were formed leading to the decreased conductivity of the final film relative to the initial conductive layer.
The spin-cast polymer films showed extremely smooth characteristics [ Fig. 5(a) ] and served as appropriate substrates for smooth growth of F 16 PcVO films. The films of F 16 PcVO deposited on the polymer substrates were found to be considerably smoother than those on glass or mica as shown for F 16 PcVO on PVCz in Fig. 5(b) . Only a few islands were detected, and they were lower in peak height when compared with the islands on mica or glass. The volume of these islands clearly represented less than an amount equivalent of 47 nm average thickness. If the smooth parts of the film seen in the image would, on the other hand, represent this amount, a conduction considerably higher than that observed could be expected. The AFM analysis is therefore consistent with the diffusion of F 16 PcVO into the polymer substrate as one of the possible reasons given above for the delayed layer growth on the polymers, but more direct methods are still needed to confirm this mechanism for the delayed layer formation.
IV. CONCLUSIONS
Earlier work with films of the planar F 16 PcCu and the pyramidal F 16 PcVO molecules on single-crystalline substrates showed a microscopically highly ordered growth of such materials leading even to organic molecular beam epitaxy under appropriate conditions. 9,12-14 Substrate step edges were found to align the growing film relative to the substrate crystallographic axes 10, 23 but also served as preferential sites of crystallization and island formation. 9, 12, 13 A high density of step edges therefore decreased the homogeneity of the organic thin films and thereby also the measured electrical conduction. 14 The molecules were now studied on a variety of smoother insulator surfaces. To still offer a singlecrystalline substrate, the (001) plane of mica was chosen as one example. As a contrast, amorphous but still very smooth surfaces of spin-cast polymer films were utilized, also allowing to further investigate possibilities to construct all-organic devices without the need of demanding Si microstructures. As a standard and also as a model surface for a number of these popular test devices, amorphous SiO 2 was studied. Conductive layers of the organic semiconductor were formed on these substrates with clearly increased conductivity relative to the island growth of the molecules on alkali halide (100) surfaces. The present results are quite promising for the use of F 16 Pc as n-channels in OFET applications in view of the conductive layers formed. In particular for F 16 PcCu on mica, an ultrathin layer was formed consisting of cofacially coupling molecules almost vertical to the substrate surface, providing a high specific conductivity at low activation energy, quite promising for further studies. It will be essential, however, to realize such highly conductive thin layers as demonstrated here on mica also on more practical OFET substrates, probably demanding a similar low level of defects. The polymer substrates were found to be almost ideally smooth, again a good starting point for the preparation of high quality organic semiconductor films. Also on these substrates, the molecules were found edge-on, a microscopic condition that had led to the attractive film properties on mica. The films on polymers, however, have to be analyzed in more detail after an improved method is established to prepare microstructured metal contacts. Further, the long-term stability of such thin channels has to be shown, in particular considering the diffusion of the semiconductor molecules into the polymers, possibly asking for the introduction of a blocking layer.
